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This document is a performance specification. It is intended to provide the device manufacturers an acceptable
established baseline in order to support Government microcircuit application and logistic programs. The basic
document has been structured as a performance specification, which is supplemented with detailed appendices.
These appendices provide guidance to manufacturers on demonstrated successful approaches to meeting military
performance needs. In general, these appendices are included as a benchmark and are not intended to impose
mandatory requirements. Exceptions to this policy are: Appendix A is mandatory for manufacturers of device types
supplied in compliance with MIL-STD-883. Appendix B is intended for space application and is required for a V
level device. Appendix C is mandatory for systems requiring Radiation Hardness Assurance (RHA).

1. SCOPE

1.1 Scope. This specification establishes the general performance requirements for integrated circuits or
microcircuits and the quality and reliability assurance requirements, which must be met for their acquisition. The
intent of this specification is to allow the device manufacturer the flexibility to implement best commercial practices to
the maximum extent possible while still providing product that meets military performance needs. Detail
requirements, specific characteristics of microcircuits, and other provisions which are sensitive to the particular use
intended will be specified in the device specification. Quality assurance requirements outlined herein are for all
microcircuits built on a manufacturing line which is controlled through a manufacturer's Quality Management (QM)
program and has been certified and qualified in accordance with requirements herein. Several levels of product
assurance including Radiation Hardness Assurance (RHA) are provided for in this specification. The certification and
qualification sections found herein outline the requirements to be met by a manufacturer to be listed on a Qualified
Manufacturer Listing (QML). After listing of a technology flow on a QML, the manufacturer must continually meet or
improve the established baseline of certified and qualified procedures, the QM program, the manufacturer's review
system, the status reporting and quality and reliability assurance requirements for all QML products. The
manufacturer may present alternate methods of addressing the requirements contained in this document. This
specification requires a manufacturer to establish a process flow baseline. If sufficient quality and reliability data is
available, the manufacturer, through the QM program and the manufacturer's review system, may modify, substitute
or delete tests. Class T is not for use in National Aeronautics and Space Administration (NASA) manned, satellite, or
launch vehicle programs without written permission from the applicable NASA Project Office (i.e., cognizant electrical,
electronic, and electromechanical (EEE) parts authority).

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use in
improving this document should be addressed to: Defense Supply Center Columbus, P.O. Box 3990,
Columbus, OH 43216-5000 by using the Standardization Document Improvement Proposal (DD Form
1426) appearing at the end of this document or by letter.

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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2. APPLICABLE DOCUMENTS

2.1 General. The documents listed in this section are needed to meet the requirements specified in sections 3, 4,
and 5 of this specification. This section does not include documents cited in other sections of this specification or
recommended for additional information or as examples. While every effort has been made to ensure the
completeness of this list, document users are cautioned that they must meet all specified requirements documents
cited in sections 3, 4, and 5 of this specification, whether or not they are listed.

2.2 Government documents.

2.2.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks form a
part of this document to the extent specified herein. Unless otherwise specified, the issues of these documents are
those listed in the issue of the Department of Defense Index of Specifications and Standards (DoDISS) and
supplement thereto, cited in the solicitation.

SPECIFICATIONS
DEPARTMENT OF DEFENSE
MIL-M-38510 - Microcircuits, General Specification for.
STANDARDS
DEPARTMENT OF DEFENSE

MIL-STD-883 - Test Method Standard Microcircuits.
MIL-STD-1285 - Marking of Electrical and Electronic Parts.

HANDBOOK
DEPARTMENT OF DEFENSE

MIL-HDBK-103 - List of Standard Microcircuit Drawings.
MIL-HDBK-780 - Standard Microcircuit Drawings.

(Unless otherwise indicated, copies of the above specifications, standards, and handbooks are available from the
Document Automation and Production Service, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094).

2.2.2 Other Government documents, drawings, and publications. The following other Government documents,
drawings, and publications form a part of this document to the extent specified herein. Unless otherwise specified,
the issues are those cited in the solicitation.

Handbook H4/H8 - Commercial and Government Entity (CAGE) Handbook.
NAVSHIPS 0967-190-4010 - Manufacturer's Designating Symbols.

(Copies of other Government documents required by contractors in connection with specific acquisition functions
should be obtained from the contracting activity or as directed by the contracting activity.)
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2.3 Non-Government publications. The following documents form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of the documents which are DoD adopted are those listed in the issue
of the DoDISS cited in the solicitation. Unless otherwise specified, the issues of documents not listed in the DoDISS
are the issues of the documents cited in the solicitation.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM F1269 - Test Methods for Destructive Shear Testing of Ball Bonds.

(Application for copies should be addressed to ASTM International, 100 Barr Harbor Drive, PO Box C700, West
Conshohocken, PA 19428-2959.)

ELECTRONIC INDUSTRIES ALLIANCE (EIA)

EIA-STD-625 - Handling Electrostatic Discharge Sensitive (ESDS) Devices.

EIA-471 - Symbol & Label for Electrostatic Sensitive Devices.

JEP 121 - Guidelines for MIL-STD-883 Screening and QCI optimization.

JESD 22-A102 - Accelerated Moisture on Unbiased Autoclave.

JESD 22-A114 - Electrostatic Discharge (ESD) Sensitivity Testing Human Body Model (HBM).
JESD 22-B101 - External Visual.

JESD 31 - General Requirements for Distributors of Commercial and Military Semiconductors.

(Applications for copies should be addressed to Electronic Industries Alliance, 2500 Wilson Boulevard, Arlington,
VA 22201-3834)

2.4 Order of precedence. In the event of a conflict between the text of this document and the references cited
herein (except for device specifications), the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 General. The manufacturer of QML microcircuits in compliance with this specification shall have or have
access to and use of production and test facilities, and a QM program to assure successful compliance with the
provisions of this specification. All microcircuits manufactured on a QML line shall be processed on a certified
fabrication line, and shall be assembled on a certified assembly line. All microcircuits shall be electrically capable of
meeting parameters over the specified temperature range in accordance with the device specification in a certified
test facility before delivery of the product. The QML certification mark (3.6.3) indicates compliance to all the
performance provisions of this specification. The requirements described herein shall be addressed in one of two
ways. These are as follows:

a. As specified herein.

b. Demonstration to the qualifying activity (QA) and validation team when applicable, of an alternate method,
which addresses the same quality and reliability concerns as defined by the requirement, or demonstration to
the QA that the requirement is not applicable to the manufacturer's technology.

NOTE: A QML manufacturer may modify screening and Technology Conformance Inspection (TCI) requirements of
the device specification or Standard Microcircuit Drawing (SMD) under special criteria defined within this specification
and as defined in the manufacturer's QM plan. (For guidance on screening optimization see JEP 121 - Guidelines for
MIL-STD-883 Screening and QCI Optimization.) These changes cannot affect any thermal, mechanical or electrical
parameters, which affect form, fit, or function of the device, defined within the device specification or SMD.

3.1.1 Reference to applicable device specification. For purposes of this specification, when the term "as specified"
is used without additional reference to a specific location or document, the intended reference shall be to the device
specification.
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3.2 Item requirements. The individual item requirements, including temperature range, for integrated circuits
delivered under this specification shall be documented in the device specification prepared in accordance with 3.5
herein. Devices produced under this specification may have any operating temperature range (case, ambient, or
junction) as long as it is specified in the device specification, and any references to minimum or maximum operating
temperatures shall refer to the respective lower and upper limits of this range. However, the manufacturer shall
demonstrate the operating temperature range (case, ambient, or junction) capability of the technology being offered.
The Standard Evaluation Circuit (SEC) is typically used for this demonstration.

3.2.1 Certification of conformance and acquisition traceability. Manufacturers or suppliers including distributors
who offer QML microcircuits described by this specification shall provide written certification, signed by the corporate
officer who has management responsibility for the production of the QML microcircuits, (1) that the QML microcircuits
being supplied have been manufactured and shall be capable of passing the tests in accordance with this
specification, (2) that all QML microcircuits are as described on the certificate of conformance which accompanies the
shipment, and (3) that dealers and distributors have handled the QML microcircuit in accordance with the
requirements of EIA-STD-625 and JESD 31. The responsible corporate official may, by documented authorization,
designate other responsible individuals to sign the certificate of conformance (such as members of the manufacturer's
review system), but, the responsibility for conformity with the facts shall rest with the responsible corporate officer.
The certification shall be confirmed by documentation to the Government or to users with Government contractors or
subcontractors, regardless of whether the QML microcircuits are acquired directly from the manufacturer or from
another source such as a distributor. When other sources are involved, their acquisition certification shall be in
addition to the certificates of conformance and acquisition traceability provided by the manufacturer and previous
distributors. The certificate shall include the following information:

a. Manufacturer documentation:

(1) Manufacturer's name and address.

(2) Customer's or distributor's name and address.

(3) Device type.

(4) Date code and latest reinspection date, if applicable.

(5) Quantity of devices in shipment from manufacturer.

(6) Statement certifying QML microcircuit conformance and traceability.

(7) Solderability reinspection date, if applicable.

(8) Signature and date of transaction.

(9) If applicable, the certificate shall include a statement indicating that alternate die/fab requirements are being
used ("QD” certification mark, see 3.6.3).

b. Distributor documentation for each distributor:

(1) Distributor's name and address.

(2) Name and address of customer.

(3) Quantity of devices in shipment.

(4) Latest reinspection date, if applicable.

(5) Certification that this shipment is a part of the shipment covered by the manufacturer's documentation.
(6) Solderability reinspection date, if applicable.

(7) Signature and date of transaction.

3.3 Quality Management (QM) program. A QM program shall be implemented by the manufacturer (see G.3.1).

3.3.1 Manufacturer's review system. A dedicated system of review, for the purposes of this document hereafter
referred to as the Technical Review Board (TRB), shall be responsible for: The implementation of the QM program,
as reflected in the QM plan; maintenance of all certified and qualified processes; process change control; reliability
data analysis, failure analysis, and corrective actions; QML microcircuit recall procedures; and qualification status of
the technology.

3.3.2 QM plan. A QM plan reflects the major elements of the manufacturer's QML process (see G.3.3). The QM
plan is kept current and up-to-date and reflects all major changes.
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3.3.3 Self-assessment program. The manufacturer shall have a self-assessment program with an evaluation
system and the results of that assessment shall be made available for review (see G.3.1).

3.3.4 Change control procedures. The manufacturer shall have a system that shall include procedures for
notification of change that affects form, fit, and function, to all known acquiring activities. The manufacturer may
make natification of this change of product through the Government-Industry Data Exchange Program (GIDEP) using
the Product Change Notice. In any case, the manufacturer shall assure that all known acquiring activities are
notified. The following processes and procedures shall be addressed (see G.3.4):

a. Design methodology changes.

b. Fabrication process changes.

o

. Assembly process changes.
d. Package changes.
e. Test facility changes.

3.4 Requirements for listing on a QML. To be listed on a QML the manufacturer shall demonstrate compliance to
the QML certification requirements (see 3.4.1), demonstrate compliance to the QML qualification requirements (see
3.4.2), and work with the Defense Supply Center Columbus (DSCC) to develop a SMD describing the candidate QML
device(s) (see 3.5). An existing MIL-M-38510 device specification may be used. The qualifying activity shall verify
compliance to the requirements and shall list the manufacturer's technology on the QML.

3.4.1 QML certification requirements. The manufacturers shall meet the minimum procedures and requirements in
this section for QML certification of a manufacturing line. The qualifying activity (QA) shall determine adequacy and
compliance to the requirements as specified herein and shall report their findings and recommendations to the
manufacturer's TRB. Each portion of a QML microcircuit manufacturer's line capability, including any offshore
operations, may be demonstrated independently, but validation by the QA shall assess a complete technology flow.
To maintain certification the manufacturer shall provide notification of change to the process baseline to the QA. For
generic qualification procedures, certification shall consist of:

a. Quality management program documentation (see G.3.1).

b. Process capability demonstration (see H.3.2).

c. Qualifying activity management and technology validation (see 3.4.1.2).

d. Demonstration of manufacturer's control of any offshore operations (see appendix E).

e. All procedures used to manufacture masks for monolithic fabrication (see appendix H).

3.4.1.1 Process capability demonstration. As part of certification, the manufacturer shall build devices, perform

tests and run software benchmarks necessary to demonstrate that the manufacturer has a comprehension of the
capability of the manufacturing process as related to quality, reliability and producibility. The summary of the results
of all of these tests shall be available for review by the qualifying activity (prior to scheduling a validation review).

These tests shall be designed to be used as a continual check of the process capability as well as an initial demon-
stration of such capability. The TRB shall determine when such tests are to be performed after initial certification.

Process capability demonstration shall consist of:
a. Design.

(1) Circuit.
(2) Package.

b. Wafer fabrication.
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c. Statistical Process Control (SPC) and in-process monitoring programs including the Technology
Characterization Vehicle (TCV) program, the Standard Evaluation Circuit (SEC), and Parametric Monitors
(PM) (see appendix H).

d. Wafer acceptance plan.
e. Assembly and packaging.
f. RHA (see appendix C).
3.4.1.2 Management and technology validation. The validation by the qualifying activity (QA) shall include, as a
minimum, the following applicable areas of the manufacturer's facility: Management quality assurance, design, mask,

wafer fabrication, assembly and package, and electrical test. This validation procedure shall involve a QA review of
the manufacturer's QM plan, self-validation and an on-site visit of the manufacturer's facility.

3.4.1.3 On-site validation. Manufacturer shall make available to the qualifying activity (QA) all data needed to
support QM policy and procedures. QA access to manufacturing and testing facilities and operators shall be
required, including any offshore sites. For first time certification, on-site validation reviews of the manufacturer's
design, wafer fabrication, assembly, and test facilities shall be required. After the initial qualification is accomplished,
the manufacturer may add other design, wafer fabrication, assembly and/or test facilities upon completion of the
appropriate qualification testing, TRB approval, and QA approval. The QA reserves the right to perform on-site
reviews of any facilities/technologies that the manufacturer plans to add to their QML listing. Validation of third party
suppliers is the responsibility of the manufacturer.

3.4.1.3.1 Second and third party validations. The process used by the manufacturer to validate a third party facility
shall be reviewed during the initial QML validation process. The qualifying activity (QA) reserves the right to visit third
party facilities to verify that the manufacturer's validation process is effective. A QML certified manufacturer may use
second party facilities with the approval of the QA. A second party facility must be a QML certified manufacturer
facility or a facility that has been granted approval by the QA for the manufacturer of QML product.

3.4.1.3.2 Radiation Source of Supply (RSS) validations. An RSS shall receive a QML validation for all processes
listed in this specification and the RSS's program plan. This includes a QML validation of the manufacturing process
and laboratory suitability of the RHA test facilities.

3.4.1.4 Technology validation. The manufacturer's technology flow shall be reviewed. Detailed information of what
the qualifying activity (QA) shall want to discuss during the validation can be found in the self-audit guideline list
(available from the QA when QML validation is requested) and the Validation Procedural Guide (available from the
QA). Some critical areas which shall be reviewed by the QA, as applicable during the validation, are:

a. Design center procedures.

b. Design review procedures.

c. Model verification.

d. Software configuration and configuration management.

e. Testability procedures and policies (e.g., Joint Test Action Group (JTAG)) as applicable.

f. Archival system (e.g., Very High Speed Integrated Circuit (VHSIC) Hardware Description Language (VHDL)).
g. Mask inspection procedures.

h. TCV, SEC, parametric monitor tests and data.

i. Fabrication rework procedures.

j. SPC program (all areas).
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cc.
dd.
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. Design rule documentation.

Clean room procedures.

.Wafer traceability.

. GaAs wafer boule evaluation procedure.
. Assembly rework procedure.

. Die attach procedures.

. Wire/ribbon bonding.

Device traceability and travelers.

. Lot formation (wafer, device and inspection).

Assembly area environmental control.

. Internal moisture vapor control program.

. Electrostatic Discharge (ESD) control and testing.
. Visual inspection.

. Human contamination prevention procedures.

. Equipment calibration and maintenance.

. Training policy and procedures.

Electrical test procedures.

Screening procedure.

TCI procedures.

Third party design center procedures.

Change control procedure.

. Chip encapsulation/molding.

Qualification test plan.
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3.4.1.4.1 Package design selection reviews. The manufacturer shall establish and implement systematic package
design or selection reviews to ascertain compatibility of chip(s) and packages with respect to thermal, electrical and
mechanical performance and manufacturing, testing, and reliability requirements. Manufacturer’s package element
material and finish shall be in accordance with A.3.5.6 unless otherwise specified in the manufacturer's QM plan.

3.4.1.5 Manufacturer self-validation. The manufacturer shall perform a self-validation to determine compliance to
the QM plan (see appendix G).

3.4.1.6 Change management system. The manufacturer shall have a system for change management. This
system shall include a process to monitor internal changes and the assessment of those changes as to the impact to
customers. The manufacturer shall analyze the impact of major changes and its effects on previously approved
modifications of test (test optimization). An appropriate customer notification methodology shall be in place.

3.4.1.7 Deficiencies and concerns. Deficiencies and concerns shall be noted by the validation team during an exit
critique and shall be followed up with a written report. The microcircuit manufacturer shall not receive a letter of
certification until all certification requirements are met.

3.4.1.8 Letter of certification. After validation, the qualifying activity (QA) shall issue a letter of certification to the
manufacturer, which shall include any applicable offshore site(s) as defined by appendix E.

3.4.2 QML qgualification requirements. Integrated circuits (ICs) furnished under this specification shall be products
which are authorized by the qualifying activity (QA) for listing on the QML. Qualification testing shall be performed in
accordance with the agreed upon qualification plan. (See appendix H for guidance on qualification testing.)

3.4.2.1 Qualification extension. When a basic plant desires to qualify a device or process flow that includes an
offshore site, certification and qualification may be extended under the following conditions:

a. Control and approval of the assembly and test operations by the TRB/basic plant is required along with
periodic self-assessments of the offshore sites. The TRB/basic plant shall review all screening and TCI tests
to determine whether they should be performed exclusively in the offshore site or reserved for the basic plant
in order to assure quality and reliability. The TRB/basic plant assessment shall be made available to the
qualifying activity (QA) for review or approval as appropriate.

b. QA certification of the offshore site is required. Qualification of these offshore operations is also required.
For assembly site(s) an initial site shall be certified and qualified by the QA. Additional assembly sites shall
be addressed subsequent to the initial validation.

c. All devices assembled in the offshore assembly site shall have a country of origin marking (see 3.6.5)
reflecting the assembly site. In addition, a unique code shall be marked on each device to assure traceability
to the assembly site(s).

d. All operations, flows, quality control procedures and test standards at the offshore site shall be under the
control of the TRB/basic plant. All such operations, flows, procedures and test standards must be baselined
by the TRB/basic plant and the offshore site at all times.

e. The QA reserves the right to audit the offshore site(s) with a minimum notice. The basic plant site shall be
responsible to facilitate all QA site visits. Any refusal to allow such a site visit may result in an immediate
de-certification and QML removal.

3.4.3 Qualification to RHA levels. Qualification to an RHA level shall consist of qualification to the appropriate
quality and reliability assurance level (class N, Q, V, or T) and RHA levels as defined below:
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Radiation Hardness Assurance (RHA) level

RHA level Radiation and
designator total dose
(see 3.6.2.1) (Rads (Si))
/ or - No RHA
M 3000
D 10
P 3x10*
L 5x 10"
R 10°
F 3x10°
G 5x 10°
H 10°

3.4.4 QML listing. A certificate of qualification shall be issued upon successful completion of all qualification tests
on the two demonstration vehicles and the acceptance of the qualification documentation by the qualifying activity
(QA). Issuance of the certificate of qualification shall coincide with listing of the manufacturing line and the SMD(s),
or existing MIL-M-38510 device specification(s) on the QML. The manufacturer may be removed from the QML by
the QA for cause.

3.4.5 Maintenance and retention of QML. In order to sustain qualification status after initial qualification, the
manufacturer shall fabricate and perform qualification testing on the selected SEC and TCV, or approved alternate
assessment procedure as defined in the QM plan.

3.4.6 QML line shutdown. If an extended shutdown of a QML certified/qualified flow is necessary, the TRB shall
assess and ensure that the process is still capable when production is restarted.

3.4.7 Revalidation reviews. The interval between on-site revalidation reviews shall normally not exceed two years,
but the qualifying activity (QA) shall adjust this interval based on the manufacturer's TRB reports, customer feedback,
and other indications of the manufacturer's maintenance of the QML system.

3.4.8 Performance requirements for Class T devices. The manufacturer of a Class T device shall be a certified
and qualified QML manufacturer approved by the qualifying activity (QA). The Class T devices shall be manufactured
on a certified and qualified QML line as defined in 3.4 herein. The Class T flow shall be developed and approved
through the manufacturer’'s TRB; shall be qualified; shall be defined in the manufacturer’'s QM plan; and be approved
by the QA. Each technology flow (e.g., wafer fabrication, assembly, screening, qualification, TCI, etc.) shall be
developed and documented taking into account the application requirements of the customers. The device
manufacturer shall demonstrate that the failure mode and mechanisms of the technologies are considered when
developing the technology flow. Copies of each technology flow including supporting documentation shall be
reviewed and approved by the QA prior to listing as an approved source of supply. Any modification to the approved
technology flow shall be reviewed and approved by the TRB and the QA. The technology flow and supporting
documentation shall be made available to the systems manufacturers, the government, and customers for review.
The customer shall be notified of major changes which affect form, fit, or function of the device defined within the
device specification and the manufacturer’'s QM plan. Class T is not for use in NASA manned, satellite, or launch
vehicle programs without written permission from the applicable NASA Project Office (i.e., cognizant EEE parts
authority).

3.4.8.1 Class T radiation requirements. The device specification shall define all the radiation features offered by
the QML manufacturer for the Class T device. QML manufacturers supplying Class T devices shall meet the
requirements of TM 1019 of MIL-STD-883 and shall document in the QM Plan the radiation hardness assurance
(RHA) level specified for the device offered. All devices supplied to this product class shall be marked with a rad hard
designator as specified in 3.4.3 herein. Traceability shall be established such that there is a technical basis for
compliance to the specified RHA level designator as marked on the device.




MIL-PRF-38535F

3.5 Device specification. MIL-HDBK-780 details the SMD format to be used (SMD's are to be used except where
the device specification is a MIL-M-38510 device specification or an altered item drawing is required by the device
specification or SMD) and data requirements to be submitted with any device procured under this specification. The
QML certification mark shall not be used until the device specification is approved (see 3.6.3).

3.6 Marking of microcircuits. Marking of QML microcircuits shall be in accordance with the following and the
identification and marking provisions of the device specification or drawing. The marking shall be legible and
complete. If any special marking (e.g., altered item drawing number) is used by the device supplier or
user/equipment contractor, it shall be in addition to the existing/original marking as required herein and shall be
visibly separate from and in no way interfere with the marking required herein. The following shall be placed on each
microcircuit:

a. Index point (see 3.6.1).

b. Part or Identifying Number (PIN) (see 3.6.2).

c. "Q", "QML" or “QD” certification mark (see 3.6.3).
d. Manufacturer's identification (see 3.6.4).

e. Country of origin (see 3.6.5).

f. Date code (see 3.6.6).

g. Special marking (see 3.6.7).

h. Serialization; when specified by the procuring activity, each microcircuit shall be marked with a unique
serial number assigned within that inspection lot prior to the first recorded electrical measurement in
screening.

i. Electrostatic discharge sensitivity identifier, if applicable (see 3.6.7.2).

NOTE: For unpackaged die only items b through i shall apply and be marked on the wafer or die carrier and any
other container external to the wafer or die carrier. For Tape Automated Bonded (TAB) (see Appendix F) devices
marking shall be as defined in the procurement document.

3.6.1 Index point. The index point, tab, or other marking indicating the starting point for numbering of leads or for
mechanical orientation shall be as specified in the device specification and shall be designed so that it is visible from
above when the microcircuit is installed in its normal mounting configuration. The outline, or solid equilateral
triangle(s), which are used as an electrostatic identifier (see 3.6.7.2), may also be used as the pin 1 identifier.

3.6.2 Part or Identification Number (PIN). Each QML microcircuit shall be marked with the complete PIN. The PIN
may be marked on more than one line provided the PIN is continuous except where it "breaks" from one line to
another. As of revision B of MIL-PRF-38535, several types of documents are acceptable for use when specifying
QML microcircuits. They are MIL-M-38510 device specifications and Standard Microcircuit Drawings (SMD). The
PIN marked on those parts under QML shall be the same as when supplied by the manufacturer prior to being listed
on the QML-38535. The "Q" or "QML" designator combined with the listing of that PIN on a particular vendors QML
listing shall indicate the fact that the manufacturer of the device is QML certified and qualified for the processes used
to build that product. The PIN system shall be of one of the following forms, as applicable to the SMD or MIL-M-
38510 device specification used for production:

10
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a. SMD PINs shall be as follows:

1/ 5962 -orMDPLRFGH XX)‘(XX _Z‘; 2/ M\N,Q.V,T _Y" T
F_ederal RHA Drawing Device Device Case Lead
stock class designator designator type class outline finish
designator (see 3.6.2.1) (see 3.6.2.2) designator designator  designator
| | (see 3.6.2.3) | (see 3.6.2.4) (see 3.6.2.5)

I
Standard Microcircuit Drawing (SMD) number

For packages where marking of the entire SMD PIN number and all other required topside marking are not possible
due to space limitations, the manufacturer has the option of leaving the “5962-“ off the marking. The allowance for
optional marking will be indicated in the individual SMD. For RHA product using this option, the RHA designator shall
still be marked.

b. Device specification documents, dated prior to 27 July 1990, shall be as follows:

M38510 Hor/ XXX Y4 BorS _\|(7 _T
Military RHA Device Device Device Case Léad
designator designator specification type class outline finish
(see 3.6.2.2.1) (see 3.6.2.1) designator  designator designator (see 3.6.2.5)

(see 3.6.2.3) (see 3.6.2.4)

All new PINs specified by new documents, dated after 27 July 1990, shall be in accordance with the one part-one part
number system.

All PINs specified by existing device specifications with the number assigned prior to 27 July 1990, may use either
the original assigned PIN or the one part one-part number system with the first two digits in the drawing designator
being "38" and the last three being the device specification number (e.g., M38510/00101BAC shall become 5962-

3800101BAC).

3.6.2.1 RHA designator. A "- or /" indicates no radiation hardness assurance. Letters M, D, P, L, R, F, G, orH
designation levels are defined in 3.4.3.

3.6.2.2 Drawing designator. The first two characters of the designator shall consist of the last two digits of the
year, the last three characters shall consist of unique characters assigned to the drawing by DSCC.

3.6.2.2.1 Military designator. The M38510 military designator for microcircuits means a "MIL" specification item
produced in full compliance with this document including qualification, and the device specification. Any device which
does not meet all the requirements of this specification and the device specification shall not be marked M38510 and
shall not make reference to MIL-PRF-38535.

Note: The military designator is optional for leadless chip carrier outlines that have a surface area smaller than the
C-10 package.

1/ Drawings initiated prior to 1986 may not contain a federal stock class designator.
2/ Non one-part SMDs do not contain a device class designator. See MIL-HDBK-103 for qualification information.
Old MIL-M-38510 device specifications converted to SMDs shall contain a B or S class designator.
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3.6.2.3 Deuvice class designator. The device class shall be designated by a single letter identifying the quality
assurance level. For example:

Example PIN Manufacturing Document
Military documentation format under new system source listing listing
MIL-PRF-38535 5962-XXXXXZZ(N, Q, V, T (B or S))YY QML-38535 MIL-HDBK-103
Standard Microcircuit Drawings
1.2.1 of MIL-STD-883 5962-XXXXXZZ(M)YY MIL-HDBK-103 MIL-HDBK-103

Standard Microcircuit Drawings

3.6.2.4 Case outline. The case outline shall be designated by a single letter assigned to each outline within each
device specification.

3.6.2.5 Lead finish. The lead finish shall be designated by a single letter as follows:

Finish letter Process

A Hot solder dip
B Tin-lead plate
C Gold plate

D Palladium

X

Either A, B, or C (mark on specification only)

3.6.3 Certification marks. All microcircuits acquired to and meeting the requirements of this specification and the
applicable SMD, device specification, or military temperature range data book parts, which are approved for supply
under QML shall bear the "QML" or "Q" certification mark. QML manufacturers shall request qualifying activity (QA)
approval for DMS product using the alternate die/fab requirements of A.3.2.2 or other alternatives. Upon approval the
manufacturer shall use the “QD” certification mark in lieu of the “Q” or “QML"” mark. The "J" marking which was
required by MIL-M-38510 may be marked in front of the military designator portion of the device specification part
number at the QML vendor’s option. This "J" was not and shall not be considered part of the official part number
used to assign a national stock number.

3.6.4 Manufacturer's identification. Microcircuits shall, as a minimum, identify the manufacturer by the marking of
name or trademark of the manufacturer. When space permits, the manufacturer may also mark the manufacturer's
Commercial and Government Entity (CAGE) code. The identification of the equipment manufacturer may appear on
the microcircuit only if the equipment manufacturer is also the microcircuit manufacturer. If the microcircuit
manufacturer's designating symbol or CAGE code number is marked, it shall be as listed on NAVSHIPS
0967-190-4010 or cataloging handbook H4/H8. The designating symbol shall be used only by the manufacturer to
whom it has been assigned and only on those devices manufactured at that manufacturer's plant. In the case of
small microcircuits, the manufacturer's designating symbol may be abbreviated by omitting the first "C" in the series
of letters.

3.6.4.1 Code for assembly sites. If the provisions for appendix E are used and the manufacturer has more than
one offshore facility for assembly in a given country, a unique single letter code shall be assigned for the assembly
sites used. This code shall be marked on the device immediately preceding or immediately after the date code. The
assembly codes and the full address shall be included in the QML.

3.6.5 Country of origin. The name of the country of assembly or an appropriate abbreviation shall be marked in
small characters below or adjacent to the other marking specified. Backside marking of the country of origin
information is permitted.

12



MIL-PRF-38535F

3.6.6 Date code. Microcircuits shall be marked with a unique code to identify the first or the last week of the period
(6 weeks maximum) during which devices in that inspection lot were sealed. The first two numbers in the code shall
be the last two digits of the number of the year, and the third and fourth numbers shall be two digits indicating the
calendar week of the year.

3.6.7 Marking location and sequence. The QML mark, the PIN, the date code, and ESD identifier, if applicable
(see 3.6.7.2), shall be located on the top surface of leadless or leaded chip carriers, pin grid array packages, flat
packages or dual-in-line configurations and on either the top or the side of cylindrical packages (TO configurations
and similar configurations). When the size of a package is insufficient to allow marking of special process identifiers
on the top surface, the backside of the package may be used for these markings except the ESD identifier, if
applicable, shall be marked on the top. Button cap flat packs with less than or equal to 16 leads may have the
identifier marked on the ceramic. Backside marking with conductive or resistive ink shall be prohibited. For
unpackaged die, marking is to be located on the container.

3.6.7.1 Beryllium oxide package identifier. If a microcircuit package contains beryllium oxide, the part shall be
marked with the designation "BeO".

3.6.7.2 Electrostatic Discharge Sensitivity (ESD) identifier. ESD classification marking is not required. The
manufacturer shall have an option of no ESD marking, marking a single ESD triangle or marking in accordance with
the ESD device classification (i.e., class 1 - one A; class 2 - two A's; class 3 - no marking) defined in TM 3015 of MIL-
STD-883. Because it may no longer be possible to determine the ESD classification from the part marking, the
Device Discharge Sensitivity classification shall have to be obtained through MIL-HDBK-103 or QML-38535.

3.6.8 QML marked product. For QML certified and qualified manufacturers and manufacturers who have been
granted transitional certification (see H.3.3), standard product (JAN, class M SMDs, and military temperature range
class B data book product), produced on a QML flow may be marked with the "Q" or "QML" certification mark. This
allowance applies to contractor prepared drawings covering standard product only if the drawing was released prior
to 31 December 1993 or the date the product becomes QML whichever is the later date, and the part is marked with
the standard part number. A list of the manufacturer's military temperature range product to be included under QML
must be submitted to the qualifying activity (QA) for approv